Biotechnology, Inc. sc-166787, TX, USA) and rabbit anti CD11c (1:50, ab52632) . All antibodies were diluted in PBS containing 2% normal horse serum and 0.2% Triton.
Sections were incubated overnight at RT followed by 48h at 4°C. Sections were washed three times in PBS and incubated with secondary biotinylated IgG at RT for 1.5 hour, washed three times in PBS and incubated with avidin-biotin Complex (elite ABC kit, Vector Lab, CA, USA) at RT for additional 90 min followed by DAB (Sigma) reaction. For the fluorescent staining we used CY2 conjugated anti mouse and CY3 conjugated streptavidin
(1:100 and 1;200 respectively, Jackson ImmunoResearch, West Grove, PA)
Tunnel staining was performed by using ApopTag kit detection according to manufacturer's instructions (Millipore, CA, USA). Stained sections were examined and photographed by a fluorescence or bright field microscope (Eclipse Ni-U; Nikon, Tokyo, Japan) equipped with Plan Fluor objectives (10; 20x; 40x) connected to a monochrome camera (DS-Qi1, Nikon).
In vivo intestinal permeability assay. To assess barrier function was performed using an FITClabeled dextran method. Food and water were withdrawn for 3h and mice were orally administrated with permeability tracer (80 mg/100 g body weight of FITC-labeled dextran, MW 4000; FD4, Sigma-Aldrich). Serum was collected retro-orbitally three hours later and fluorescence intensity was determined (excitation, 492 nm; emission, 525 nm; BioTek). FITC-dextran concentrations were determined using a standard curve generated by serial dilution of FITC-dextran.
Nitrite and nitrate concentrations in blood, colon: On the day of sacrifice, blood and 1cm of the distal colon were collected. Blood was separated by centrifuge (1500 RPM for 5 minutes) to plasma and red blood cells (RBC). Colon tissue was homogenized. Proteins in each sample were removed by centrifugation at 10,000g for 5 min following methanol precipitation (colon:methanol = 1:2 weight/volume, RBC:methanol = 1:1 volume/volume, 4 o C).
Nitrite concentration in the colon and the plasma was measured using a dedicated HPLC system (ENO-20; EiCom, Kyoto, Japan). This method is based on the separation of nitrite and nitrate by ion chromatography, followed by on-line reduction of nitrate to nitrite, post column derivatization with Griess reagent, and detection at 540 nm. Proteins in each sample were removed by centrifugation at 10,000g for 5 min following methanol precipitation (colon:methanol = 1:2 weight/volume, plasma:methanol = 1:1 volume/volume, 4°C).
Mouse colon epithelial and lamina propria isolation: To achieve cell purity, we used the 2 step protocol for isolation of different intestinal compartments (Berger et al., 2017; Elinav et al., 2011 ); first we isolated intestinal epithelium and then, we isolated lamina propria CD45+ cells.
The purity of different compartments was quality tested by staining for CD326 and CD45 markers respectively (King et al., 2012 sterile thioglycollate broth and four days after, peritoneal macrophages were isolated following a previously described method by Zhang et al. (Zhang et al., 2008) .
Equal numbers of peritoneal cells were allowed to adhere to cell culture dishes, two plates for each extract, for four hours. Non-adhered cells were removed and adherent cells were washed twice. Cells were cultured in RPMI 1640 arginine free medium containing 20% fetal calf serum (heat inactivated), 1% Penicillin/Streptomycin and 2% L-Glutamine (all from Biological Industries). For each extract, one plate was stimulated with LPS ultrapure (1µg/ml) (Lipopolysaccharide, Ultra Pure, Salmonella, Sigma-Aldrich), for a total of 18h or 36 h while the other plate served as control. Medium was taken for NO analysis and glucose and lactate levels using NOVA.
Assessment of plasma arginine concentrations:
Blood was collected at the time of sacrifice via cardiac puncture, placed in heparin coated tube and kept on ice. The samples were centrifuged for 5 min at 7,000 rpm. The supernatant was removed, aliquoted, snap frozen, and stored at -80°C until used for amino acid analysis. Analysis was conducted by analytical laboratory services (AMINOLAB LTD).
Assessment of colon epithelial cells arginine and polyamines concentrations:
The analysis was performed according to a previously described protocol (Gray and Plumb, 2014 ) with slight modifications. Briefly, equal number of isolated colon epithelial cells (~3*10 6 ) were incubated in a phosphoric:acetic acid buffer supplemented with 1:50 (v/v; 10 μM ) of the following internal standards: hexamethylene diamine and 13C6-arginine (Cambridge Isotope Laboratories).
Following 30 min at 40C, cell lysates went through three freeze-thaw cycles using liquid nitrogen.
For the determination of polyamines and amino acids, equal protein 10-μl samples (12 μg) were added to 70 μL of borate buffer (200 mM, pH 8.8 at 25°C) and mixed. Then, 20 μl of Aqc reagent (10 mM dissolved in 100% ACN) were added and immediately mixed. Aqc reagent was prepared following the procedure described (Cohen and Michaud, 1993) . For the determination of proline and arginine, samples were first diluted with the borate buffer 1:10, and then 10-μl aliquots were reacted with Aqc. For derivatization, the samples were heated at 55°C for 10 minutes, centrifuged at maximum speed for three min and then filtered through a 0.2-μm PTFE filter (Millex-LG, Millipore) to HPLC vials containing inserts.
The LC-MS/MS instrument consisted of Acquity I-class UPLC system and Xevo TQ-S triple quadrupole mass spectrometer (Waters). Chromatographic conditions were used as described in (Gray and Plumb, 2014) . Mass detection was carried out using electrospray ionization in the positive mode. Argon was used as the collision gas with a flow of 0.1 ml/min. The capillary voltage was set to 3.0 kV, source temperature -150°C, desolvation temperature -650°C, desolvation gas flow -800 L/min, cone voltage 20V. Analytics were detected by monitoring of fragment ion 171 m/z produced from corresponding precursor ions using parameters described in (Zwighaft et al., 2015) for polyamines, and in (Gray and Plumb, 2014) for amino acids, with exception that collision energy 20eV was used for regular and labeled 13C6 arginine.
The concentrations were calculated as the response ratio between IS and the analyte using calibration curves of the corresponding compounds. Data processing was performed with TargetLynx software.
ELISA: For cytokine production measurements, colon tissue single cell suspension was assayed for cytokine levels using a mouse cytokine quantibody array (RayBiotech), according to the manufacturer's instructions. Nitrosilation level was measured using 3-Nitrotyrosine ELISA Kit Western blot: Western blotting was performed as previously described (Becker systems (Perkin Elmer) and a fluorescence microscope (Olympus, et al., 2003) . In some experiments, culture supernatants were used and concentrated by acetone precipitation. Equal amounts of extract (30 or 50 µg) were added to 10 µl electrophoresis sample buffer. After boiling, the proteins were separated by 10% SDS -PAGE, then transferred to nitrocellulose membranes and detected with a specific antibody Anti-Argininosuccinate Lyase (ab97370) and the ECL Western blotting analysis system (Amersham).
Small molecule screen analysis: MANTRA (Iorio et al., 2010; Napolitano et al., 2016 ) is built upon the Connectivity Map dataset (Lamb et al., 2006) where 1,309 small molecules have been profiled by Affymetrix microarrays on 5 different cell lines at different dosages for a total of 7,000 gene expression profiles (GEPs). MANTRA collapses the 7,000 GEPs into 1,309
Prototype Ranked Lists (PRLs), i.e. one for each small molecule. PRLs represent a consensus rank of differentially expressed genes following treatment with the same drug across multiple cell lines and different dosages. In order to identify the drugs upregulating ASS1 and ASL, we performed a Gene Set Enrichment Analysis (GSEA) on the PRLs for each of 1,309 drugs using the MANTRA online web tool (http://mantra.tigem.it).
MRI: Prior to MRI imaging, animals were anesthetized using a mix of Medetomidine/Ketamine.
The mouse colon was cleaned using warm water and perfluorinated oil was introduced into the colon via a rectal catheter. MRI experiments were performed on a 9.4T Bruker BioSpec system using a quadrature volume coil with 35-mm inner diameter. T2 maps were acquired using a multi-slice, spin-echo imaging sequence with the following parameters: repetition delay (TR) of 3000 ms, 16 time-echo increments (linearly spaced from 10 to 160 ms), matrix dimension of 256
x 128 and two averages, corresponding to an image acquisition time of 12 min 48 sec. Fourteen continuous slices with slice thickness of 1.0 mm were acquired with a field of view of 3.25 x 2.5 cm2. Quantitative T2-maps were generated from multi-echo, T2-weighted images using an inhouse Matlab program. The average T2 of the colon was calculated for each slice. Differences in the mean T2 across all of the images slices were compared using a T-test statistic test.
Caco-2 preparation. Caco-2 cells were cultured in Dulbecco's modified Eagle's minimum essential medium (DMEM, pH 7.4) supplemented with 25 mM glucose, 10% inactivated fetal bovine serum (FBS), 1% penicillinstreptomycin and 1% non-essential amino acid solution. Cells were maintained at 37˚C in a humidified 5% CO2 atmosphere.
Determinations of transepithelial electrical resistance (TEER). Caco-2 cells were grown in
the same medium and plated at 1x105 cells/100 μl on Millicell-cell culture inserts (Millipore, Bedford, MA). Cellular TEERs were measured with an electrical resistance system, Millicell-ERS-2 (Merck). Cells with stable TEER readings >500 Ωcm 2 were used. Medium was replaced with either medium containing citrullne 1% and fisetin 100µM dissolved in DMSO or control medium containing DMSO. After 24 hr, 1% DSS (MP Biomedicals; molecular weight 36,000-50,000 Da) was exposed to apical sides of Caco-2 cell monolayers. Analyses were performed in >5 replicates.
16S rRNA Analysis: Stool samples of 12 weeks old Asl f/f and Villin

Cre
:Asl f/f mice on arginine free diet since weaning, and Asl f/f mice on standard diet were collected and froze in liquid nitrogen. Samples were processed for DNA isolation using MoBio (PowerSoil kit) according to the manufacturer's instructions. The purified DNA from feces was used for PCR amplification and sequencing of the bacterial 16S rRNA gene. Amplicons of ~380 base pairs spanning the variable region 3-4 (V3-4) of the 16S rRNA gene were generated by using designated primers.
The PCR products were subsequently pooled in an equimolar ratio, purified (PCR clean kit, Promega), and used for Illumina MiSeq sequencing. Reads were processed using the QIIME (quantitative insights into microbial ecology) analysis pipeline as described (Elinav et al., 2011) version 1.8. Paired-end joined sequences were grouped into operational taxonomic units ( 
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Sup. Aslf/f and in control mice fed for 10 weeks after weaning with a normal or arginine free diet at baseline or after induction of colitis,(left panel) (n>3 in each group). Arginine deficient diet did not cause growth differences between control and VillinCre:Aslf/f measured over 14 weeks post weaning (middle panel) or in recruitment of CD45+ immune cells to the intestine as determined by FACS (right panel). Statistical analyses were performed using one-way ANOVA, two-way ANOVA, repeated-measures ANOVA or Student's t-test. ; *P <0.05, ** P <0.005.
B. Liquid chromatography-mass spectrometry (LC/MS) measurement of arginine shows significantly reduced levels in the enterocytes of VillinCre:Aslf/f mice as compared to arginine levels in control mice on day 11 after colitis induction (F) Following colitis induction, polyamine measurements using LC/MS show significantly reduced levels of ornithine and putrescine in enterocytes of VillinCre:Aslf/f mice as compared to control mice, while no differences were observed in the spermidine and spermine levels. Statistical analyses were performed using one-way ANOVA, two-way ANOVA, repeated-measures ANOVA or Student's t-test; *P <0.05, ** P <0.005, ***P <0.0005, ****P <0.00005. Sup. Figure 5 
